ABSTRACT -Context -Causal factors of gastrojejunal ulcers after Roux-en-Y gastric bypass include peptic acid secretion from the gastric pouch. Esomeprazole is a potent inhibitor of acid secretion. Objective -To assess the occurrence of dyspepsia and gastrojejunal ulcers within the first 2 months after Roux-en-Y gastric bypass during the use of esomeprazole. Methods -One hundred eighteen morbid obese subjects were submitted to Roux-en-Y gastric bypass. Preoperative upper gastrointestinal tract endoscopy was negative for H. pylori. All subjects received esomeprazole for 60 days after surgery. Results -Two weeks after surgery only 13 mild symptoms were reported. After 2 months, 17 also moderate complaints were registered. Endoscopy around the 60th day showed esophagitis in 10 (8.5%), hiatal hernia in 2 (1.7%), foreign body in the anastomotic line in 12 (10.2%) and gastrojejunal ulcers was observed in 9 (7.6%) subjects, 2 of which had a suture material or metallic staple granuloma in the gastrojejunostomy. Ten subjects took nonsteroidal anti-inflammatory drugs at least once during study, but none of them developed ulcer. None of the subjects with ulcer had dyspeptic symptoms. Conclusion -The incidence of ulcer in the gastrojejunal anastomosis within the first 2 months following Rouxen-Y gastric bypass under proton pump inhibitors is considerable. It was not related to the use of non-steroidal anti-inflammatory drugs, highlighting the possibility of ischemia and foreign body as causal factors. The ulcers were asymptomatic, and all post-surgical dyspeptic symptoms were moderate in severity.
INTRODUCTION
The Roux-en-Y gastric bypass (RYGBP) is the most used bariatric surgical procedure worldwide (5, 14) . It may be performed with several technical variables, such as the pouch capacity, the presence or not of a contention band in the pouch exit, the length of the alimentary and biliopancreatic loops, and the use of conventional or videolaparoscopic access (6, 9, 15, 22, 24) ( Figures 1 and 2 ).
All technical variants have in common the anastomosis of a reduced gastric pouch ( Fig.1-a) to a small bowel "Y" loop ( Fig.1-b) , which is not reached by the alkaline fluid secreted by the liver and the pancreas, being therefore exposed to the peptic action of the acid juice produced by the gastric pouch, although in small amount.
The number of bariatric procedures is continually increasing. The estimated number in USA was 140.000 per year (5) , and in Brazil 20.000 every year (8) . The cumulative experience has shown that, in addition to the benefits, there is also the risk of adverse effects, both in short and long terms. Some of the complications start in the gastrointestinal tube within the first post-surgical months, causing symptoms like nausea, vomiting, epigastric pain, abdominal pain and bleeding, which may be due to peptic disorders, such as ulcers and erosions (1, 10) . The incidence of ulcer in the anastomosis (GJU) is variable in the literature, ranging from 1% to 16% after the RYGBP (3, 7, 20) . Ulcers may be caused by the peptic action of the acid juice from the gastric pouch acting on the small bowel not alcalinized by biliopancreatic juice (11) . During the immediate post-surgical period factors like ischemia caused by the sutures, foreign body reaction to the presence of synthesis material, and the use of non-steroidal anti-inflammatory drugs (NSAIDs) may play a role (7, 20) . Considering all these possibilities, bariatric surgeons, trying to reduce such complications, usually prescribe proton pumb inhibitors (PPIs) during the post-surgical period. However, due to the small number of controlled studies in this field, the exact effect of this clinical practice, which only acts on the acid peptic factor, is unclear.
This multicentric, prospective, non-randomized study aimed to assess the incidence of dyspeptic symptoms and GJU within the first 2 months of RYGBP surgery with the use of esomeprazole.
METHOD
During the period between November, 10th 2005 and July 2nd, 2006, 146 subjects with morbid obesity were submitted to surgery (18) in four bariatric centers. A total of 28 subjects were not enrolled because they did not fulfill all inclusion criteria or were not compliant with the use of the drug or were lost to follow-up. Thus, 118 subjects were assessed according to the established protocol. Table 1 presents the subjects pre-surgical features. Esomeprazole is a known potent inhibitor of acid gastric secretion, increasing the gastric pH and potentially reducing symptoms and avoiding the occurrence of peptic lesions, even among NSAID users (17, 21) . The inclusion criteria for this study were: at least 18 years of age, negative or pre-surgically eradicated Helicobacter pylori, no history of neoplasms, upper gastrointestinal tract ulcers and/or gastroduodenal erosions, as shown by the upper gastrointestinal tract endoscopy. The exclusion criteria were: any contraindication for RYGBP surgery, any contraindication for the use of omeprazole and other similar drugs, any reason which makes it impossible to perform an upper gastrointestinal tract endoscopy, suspected gastrinoma or hypergastrinemia, and previous esophageal-gastroduodenal surgery. All women with childbearing potential were required to have a negative pregnancy test.
Similar techniques were used for all procedures performed in the study (Figures 1 and 2) . A silicon embracing band was used in 113 (95.8%) cases, but not in 5 (4.2%) subjects. Laparotomy was performed in 74 (62.9%) subjects, and the videolaparoscopic access was used in 44 (37.1%) subjects. Surgical steps: 1. Vertical gastric division with a linear stapler up to esophageal-gastric transition creating a 20 mL functioning pouch. 2. Continuous seromuscular suture engraving the staple line in the excluded stomach and in the pouch. 3. Placement of the silicon band 2 to 3 cm above the gastrojejunal anastomosis (not performed in five cases). 4. Wide termino-lateral gastrojejunal anastomosis (>1.5 cm). Open surgery: two layer sutures including a total continuous suture using 2-0 chromic catgut and a continuous seromuscular suture using 3-0 polyglactine. Laparoscopic surgery: a linear stapler was combined (± 3 cm) with total and seromuscular continuous sutures using 3-0 PDS. 5. Jejunal loop stub interposition between the pouch and the excluded stomach up to the band, fixing it to the pouch without reaching the esophageal-gastric transition level. 6. Roux-en-Y loop (100 to 120 cm). 7. Biliopancreatic loop, 30 to 70 cm from the duodenojejunal flexure to the jejunojejunal anastomosis. 8.
Two layers jejunojejunal anastomosis. In open surgery, total continuous suture with 3-0 chromic catgut and continuous seromuscular suture using 3-0 polyglactine were used. In laparoscopic surgery, total and seromuscular continuous sutures using 3-0 PDS were combined with a linear stapler. 9 . In open surgery the alimentary loop was transposed to the supramesocolic level through the transverse mesocolon. This step was pre-colic in the laparoscopic technique.
Subjects started receiving "per os" a 20 mg daily tablet of esomeprazole dispersed in water within 72 hours after surgery. The medication was maintained for 60 days. Any patient skipping more than 1 day without taking the drug was withdrawn. The 118 subjects who fulfilled the inclusion criteria and followed the procedures of the protocol were studied.
Clinical assessment was performed in the 3rd post-surgical day (POi), and then two more clinical assessments were performed until the end of the trial; the first between the 10th and the 15th post-surgical day (PO15), when the patient was still having a liquid diet and the second between the 55th and the 65th post-surgical day (PO60), with the patient receiving a solid diet since the 30th post-surgical day. Vital signs, body mass index (BMI) and gastrointestinal symptoms, such as heartburn, epigastric pain, nausea, vomiting and abdominal pain were registered.
An endoscopic examination of the esophagus, gastric pouch, gastrojejunal anastomosis and the proximal alimentary loop was performed within 5 days before or after the second clinical assessment. SPSS 13.0 and Minitab 14.0 softwares were used for data summary and data analysis, in addition to an Excell program for categorized analyses with repeated measures. Samples of populations with normal distribution according to the Kolmogorov-Smirnov test were compared using the Student t-test and ANOVA for repeated measures (25) , while ANOVA was used for categorized variables with repeated measures (4, 19) . The significance level for all tests was 5%.
All subjects provided the signed Informed Consent. The study was performed according to the principles of the Declaration of Helsinki, adapted in 1964 and amended in 1996. Table 2 and show significantly reduced heart rate, systolic blood pressure and BMI values at PO60.
RESULTS

Post-surgical clinical signs (POi and PO60) are presented in
Gastrointestinal symptoms starting after surgery and recorded at PO15 and PO60 are presented in Table 3 . Epigastric pain, heartburn, nausea, vomiting and abdominal pain had low incidences, of less than 7%. There was no significant difference of frequency between PO15 and PO60, except for heartburn, which had a higher prevalence at PO60.
Pre-surgical endoscopy tests showed the presence of esophagitis in 25 (21.2%), hiatal hernia in 15 (12.7%), and gastritis in 68 (57.7%) subjects. PO60 endoscopy showed the presence of esophagitis in 10 (8.5%) subjects, 4 of whom had already had these findings in the pre-surgical exam; hiatal hernia in 2 (1.7%) and suture line or staple foreign bodies in the anastomotic line in 12 (10.2%) subjects.
GJU was observed in nine subjects (7.6%, calculated 95% confidence interval, 3.5%-14.0%). All were placed over or adjacent to the gastrojejunostomy. Three of them were in phase A1, three in A2 (Figure 3 ) and three in S1 (Figure 4 ). Diameters varied from 0.3 to 1.6 cm. Suture material was present in the base of the ulcer in one case, and in another there was a staple in the ananstomotic line near the ulcer (Figure 4 ). In this case the operation was performed by laparoscopy, combining stapler and manual sutures for the anastomosis. No foreign body was observed in the remaining cases. No ulcer was observed in the vertical staple line of the gastric pouch. None of these nine subjects reported epigastric pain, heartburn, nausea, vomiting, or abdominal pain.
A total of 10 (8.5%) of the 118 subjects used NSAIDs at some time point during the study. None of them presented ulcers at the endoscopy. NSAID therapy was irregularly taken, 2 to 7 times weekly, in the post-surgical period. One patient reported NSAID use before surgery, and sporadic use at PO15 and PO60.
DISCUSSION
The analysis of the results showed a significant loss of weight within the 2 first months after surgery. The significantly reduced systolic blood pressure and heart rate among these subjects, who frequently have impaired cardio-circulatory function were associated to the overall reduced weight (2, 12, 13, 16, 23) . Another general observation was that within the 2 first months after surgery, digestive symptoms, such as nausea, vomiting, heartburn, abdominal pain and epigastric pain, had a relatively low frequency (<7%), considering the huge anatomic and functional changes caused by the RYGBP. The use of PPI within the 1st month after surgery since to be useful to reduce the occurrence and severity of dyspeptic postoperative symptoms in our series.
PO60 endoscopic findings showed a lower incidence of esophagitis, hiatal hernia and gastritis as compared to presurgical findings. For esophagitis and gastritis the explanation may be the low gastric juice production by the small gastric pouch, the effect of the Roux-en-Y loop, avoiding alkaline reflux, and the blockade of acid secretion production due to the use of esomeprazole. The loss of weight, and the consequently lower intra-abdominal pressure, may explain the lower frequency of hiatal hernia.
On the other hand, the incidence of ulcer observed in the anastomotic mouth was expressive: 7.6%. This finding is surprising, since none of the affected subjects reported any digestive symptoms. Also, no subject of this group used NSAIDs in the post-surgical period, excluding these drugs as etiologic factor. Nonetheless, the low gastric juice volume produced by the small pouch, added to esomeprazole's acid blockade reduces the importance of a peptic acid cause for these ulcers. Other causes should therefore be considered, including mucosal ischemia caused by the anastomosis and the foreign body role of the suture material and the staples. This last hypothesis is supported by the high frequency of observed foreign bodies in the anastomotic line at PO60: 12 (10,2%) cases. There was a suture material or a staple in two of the identified ulcers. Barroso et al. (3) reported, in endoscopic tests performed 2 to 6 months after the RYGBP, a 4.7% rate of ulcers in the anastomosis, associated with severe symptoms. Sapala et al. (20) observed no ulcer 1 year after RYGBP, and only one case 3 years later. These reports, in addition to our findings, may indicate a progressively reduced incidence of ulcers following the ischemic suture period regression. The presence of ulcer symptoms observed by Barroso et al. (3) may be explained by the suppression of PPI 2 months after surgery adopted by him as routine.
CONCLUSIONS
We conclude that RYGBP results in significant body weight loss after 60 days. There is also a significant improvement in some cardio-circulatory function markers, with very mild digestive symptoms, at least during the use of PPI. However, the incidence of ulcer in the anastomotic mouth (7.6%) during this period is expressive, considering that NSAID use was excluded. Mucosal ischemia and foreign body effect in the sutures may explain this rate. The use of PPI within the first months after surgery seems to be useful to reduce the occurrence and severity of ulcers and dyspeptic symptoms.
